Influence of MK-801 on the anticonvulsant activity of antiepileptics.
MK-801 (a potent non-competitive antagonist of N-methyl-D-aspartic acid-mediated events) in subcutaneous doses of 0.1 and 0.2 mg/kg increased the threshold for electroconvulsions and in doses of 0.0031 and 0.0125 mg/kg enhanced the protective activity of valproate against maximal electroshock-induced convulsions in mice. Valproate-induced side-effects (evaluated by means of dark-avoidance acquisition and retention testing and the chimney test) at its ED50 against maximal electroshock (i.e. 268 mg/kg) were pronounced whereas they were absent in the case of a combined treatment with MK-801 (0.0125 mg/kg) and valproate (91 mg/kg). This treatment provided 50% protection against maximal electroshock-induced seizures. Moreover, MK-801 (0.0125 and 0.05 mg/kg) potentiated the anticonvulsant action of phenobarbital, reducing phenobarbital-induced motor impairment totally at 0.05 mg/kg, but did not influence the protection offered by carbamazepine and diphenylhydantoin at 0.05 mg/kg. The N-methyl-D-aspartic acid antagonist did not affect the total plasma levels of either valproate or phenobarbital (as measured by immunofluorescence), so a pharmacokinetic interaction, in terms of total plasma levels at least, is unlikely to be involved in the observed effects. The finding that the combined treatment of MK-801 with valproate or phenobarbital, apart from the distinct potentiation of their anticonvulsant activities, is devoid of side-effects should be carefully considered.